ABSTRACT
INTRODUCTION
he relationship between asset prices and inflation has intrigued researchers over the past several decades. Historically, a negative relationship has existed between stock prices and inflation. During the rapid inflation years of 1970s, for example, U.S. stocks prices did not keep pace with general price levels. Lintner (1975) , Fama and Schwert (1977) , Nelson (1976) , Jaffe and Mandelker (1979) , Fama (1981 Fama ( , 1982 , Geske and Roll (1983) , and Wahlroos and Berglund (1986) , among others, found evidence that stock returns are negatively affected by both expected and unexpected inflation in the U.S. More recently, Serletis (1993) and Thornton (1993) investigated a related issue of stock prices and money supply in the U.S. and UK.
The purpose of this paper is to investigate this relationship in the air transport sector. The study examines the relationship between the air transport stock price index (PR) returns and inflation in the U.S. The forces of supply (cost-side) and demand (revenue-side) for air travel ultimately affect air transport stock prices. Many factors may affect the supply and demand for air transport services Raffiee, 1996 and . On the supplyside, labor, fuel and aircraft leases or acquisitions are the major determinants of the costs of airlines. On the demandside, average passenger yield, average freight yield and load factor are the major determinants of the revenues of airlines. Air transportation equity prices are chosen in order to extend previous research findings to a service related equity index. It is interesting to examine a key service sector of the economy while most other studies are concerned with real assets, or securitized versions of real assets.
Second, it is informative to investigate the relationships between the air transport equity index and inflation in light of the proxy hypothesis. The proxy hypothesis is an explanation for the negative relationship between stock returns and inflation. The investigation of the proxy hypothesis for this sector may further shed light on the possibility of using air transport sector investments as an inflation hedge. Furthermore, as was discussed above, the fundamentals affecting the demand for air transport services may be both real economic activities and seasonal or cyclical factors. In this sense, the proxy hypothesis is a relevant framework to study air equity price fluctuations. If, for example, inflationary pressures cause a slow down in real economic activity, the final demand for air transport services (assuming no change in supply) may fall or stay neutral. The direction of the change in demand depends on the weight of the effects of the inflation on the real economic activity and inflationary fears.
Third, the paper also proposes a test for the Fisherian hypothesis. The Fisherian hypothesis argues that real returns in efficient markets are determined by real economic factors. 1 According to Fisher (1930) asset values should be positively related with expected inflation, providing a hedge against rising prices. If the implied positive relationship between asset prices and the inflation does not hold, asset holders will be vulnerable to inflation. The implication of the Fisherian hypothesis for the air transport equity index is that real returns are expected to be uncorrelated with the expected inflation. The investigation of air transportation equity prices should also serve to highlight the differences in various investment vehicles or sector investments in the face of inflationary pressures. Finally, the study also examines the relationship between air transport stock index prices, inflation rate, and the real economic activity employing cointegration tests. The traditional regression equations may be unable to capture longrun relationships among these variables.
The remainder of this paper is organized as follows. Section II presents a literature review. Section III outlines the theoretical background. Data sources and the proposed empirical models are discussed in Section IV. The empirical findings and their analysis are the subject of Section V. Section VI provides a brief summary and conclusions. Fama (1981) and Geske and Roll (1983) offer an explanation for the negative relationship between stock returns and inflation, through a hypothesized chain of macroeconomic linkages, based on the money demand and the quantity theory of money. There is some evidence that the negative relationship between inflation and stock returns in most markets results from a so called "proxy hypothesis" (see Fama (1965) ). According to this hypothesis, the negative relationship between stock returns and the inflation reflects the deleterious effects of the inflation on the real economic activity.
LITERATURE REVIEW
Whether stocks also provide a hedge against inflation empirically has been studied extensively in the literature, see e.g. Fama (1981) , Fama and Schwert (1977) , Gultekin (1983) , Boudoukh and Richardson (1993) , Ely and Robinson (1997) and Barnes, Boyd and Smith (1999) . With the only exception of Ely and Robinson (1997) , the literature has based its inference on return regressions where nominal stock returns are regressed on inflation and possibly further explanatory variables such as real production growth and changes in a relevant discount rate measure. The inflation hedge hypothesis is examined by testing whether the coefficient to inflation is significant and equal to 1. Results of the literature are fairly mixed, but a general conclusion is that stocks do not hedge against inflation in the short run (investment horizons less
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Volume 3, Number 8 13 than 1-2 years), where inflation usually turns out to have an insignificant effect on stock returns. In fact, at short horizons the estimated relation between nominal stock returns and inflation may even be negative, see e.g. Fama and Schwert (1977) and Gultekin (1983) . There is some evidence of a significant positive relationship on longer horizons (more than 2 years) but often with a coefficient different from 1 so that the inflation hedge is not perfect, see Boudoukh and Richardson (1993) . Hence, the hedge hypothesis comes closer to receiving support at longer horizons but the evidence is still weak. On balance, it seems that the empirical evidence tends to reject the hypothesis of stocks providing a (perfect) hedge against inflation. Olesen (2000) provides an alternative approach to testing whether stocks provide a hedge against inflation in the long run applying cointegration analysis. Using data for the Danish stock market over the post-World War IIperiod, results give strong support for the hedge property, defined in the narrow sense of a perfect hedge. This contrasts with the weak support found in the literature and also represents stronger support than produced by standard methods. Almost all papers reviewed employ aggregate stock index returns in their empirical tests. Aggregation and weighting process in developing stock indices for the entire economy may cast some doubt on empirical findings. Industry studies or even disaggregated firm level data requires further investigation on inflation hedging and equity performance.
Other researchers have examined individual commodities or assets as hedge against inflation. Christie-David et al. (2000) examined gold and silver futures, and Mahdavi and Zhou (1997) found that the London price of gold and the CPI are not cointegrated. Feldstein (1980 b) examined the traditional theory that the relative prices of consumer goods and real assets such as land and gold should not be affected by the inflation rate, concluding that in the decade of 1970s, prices of store of value assets such as gold increased substantially more than the general price level. Thus, gold was a safe haven against inflation. Larsen and McQueen (1995) studied the similarities and differences in the behavior of various assets and their securitized form such as REIT and real estate or gold and gold stocks. They concluded that gold performs well as an inflation hedge. However, they also noted that gold stocks, which are a securitized form of this type of asset, are not necessarily good hedging vehicles.
THE THEORETICAL FRAMEWORK
Two alternative theoretical frameworks are offered in this section. The first is related to Fama's proxy hypothesis. This explanation may be summarized as: (i) in the long run there is a negative relationship between inflation and real economic activity; and (ii) equity returns are directly related to the real economic activity. Based on (i) and (ii), the Fama, Geske, and Roll hypothesis predicts that rising inflation rates reduce real economic activity and demand for money. 2 A reduction in economic activity negatively affects the future corporate profits and stock prices. 3 To be more specific, the PR responds to supply and demand fundamentals in the air transport sector. It is well documented in the academic and popular literature that air transport supply and demand fundamentals are dependent on the general levels of economic activity, which tend to change over time. On the demand side there are changing consumer sentiments and fluctuations in air travelers' income. These factors coupled with economic cycles and changes in the telecommunication technology create instability in the demand for business travel. Because of this the negative effects of inflation on the real economic activity lead to a reduction in the business and leisure demand for air travel. A decrease in demand, cetris paribus, leads to a fall in air transport equity index. On the supply side, marginal costs of all major air carriers have shifted up, leading to significant cost increases. For example, during the decade of 90s, major carriers negotiated expensive labor contracts. These contracts required higher fares for carriers to make a profit. With the economic growth and equity market rise of 1990s, this was not a problem. With the slow down in the economy starting in the late 1990s, major carriers faced falling revenues and expensive long-term labor contracts. To complicate matters, analysts believe that even the business demand for air travel has permanently changed. Business travelers, in the era of cost cutting, use the Internet and the fare transparency it has created to their advantage. Thus, the prediction is that even if demand rises, major carriers are not going to be able to exercise price discrimination models to recover high costs of doing business. 14 For empirical purposes, this paper examines the role of air transportation equity index as an inflation hedge by testing (a) the relationship between inflation and real economic activity, (b) air transport equity index returns and the real economic activity, and finally (c) a joint test of air index returns.
The following further supports the empirical approach theoretically. The possible negative relationship between the inflation and real economic activity is based on shifts in the Phillips curve. The Phillips curve shows the relationship between a measure of real economic activity, such as the rate of growth of real output or unemployment, and a nominal variable, such as the inflation rate. According to the Phillips curve, higher rates of unemployment are associated with lower inflation rates and vice versa. 5 It is well documented that the Phillips curve shifts to the right as inflationary expectations are formed. The shift occurs as demand for higher nominal wages reduce employment at any given inflation rate. That is, higher inflation rates may be associated with lower real economic activity because of the inflationary spiral. An alternative explanation for the same phenomenon may be derived from the Keynesian view. Higher rates of inflation may stunt new investments, thus reducing both the aggregate demand and aggregate supply, causing real output may fall. The positive relationship between the real economic activity and the demand for equities is more obvious and plausible. The increased real economic activity is likely to contribute to an increased business and individual demand for air travel and, thus, rising air transport equity index. Based on the above explanations, it is reasonable to assume that inflation and real economic activities may be considered exogenous, and real PR returns endogenous variables in empirical models for this study.
DATA AND EMPIRICAL MODELS
The period of this study covers from September 1979 through December 1998, to focus on the postderegulation era for the industry in the U.S. 6 Monthly values of air transport equity index is used to compute returns. 7 The index of industrial production is selected as a proxy for the real economic activity. Both the industrial production index (IP) and the consumer price index (CPI) are taken from the CRSP database.
Prior to testing the relationship between inflation and PR returns with the real economic activity, the negative relationship between real-returns and inflation is investigated. Economic agents and capital markets anticipate some portion of the inflation, but the unanticipated portion of the inflation rate may surprise equity markets and affect real returns. The Fisherian hypothesis for asset returns, which addresses these issues, is expressed in Fama and Schwert (1977) . The empirical test of this hypothesis may be accomplished by estimating , is the information set available at the time period t-1, and the error term is randomly and normally distributed with zero mean and constant standard deviation. However, equities and bonds are claims against real assets and are often considered a potential hedge against unexpected as well as expected inflation. The following extension of equation (1) which, includes the unexpected inflation rate may be a more appropriate formulation of the Fisherian hypothesis:
In Equations (2) The outcome of empirical tests of the Fisherian hypothesis sets the stage for the remainder of the empirical work in this paper.
To investigate the interaction between the inflation real economic activity and the effects of the industrial demand on index returns, relationships expressed as (i) and (ii) are tested separately by estimating the following set of equations
where all variables are defined as before, and GIP represents the growth rate in economic activity as measured by the industrial production.
The leads and lags of GIP are included as explanatory variables due to the absence of a theory and any a priori evidence that inflation and real returns lead the economic activity. The dummy variable, t D takes values of one for 1979 through 1990 when prices levels were volatile and inflation rates higher than the rest of the period and zero otherwise. It is included in equations (4) and (5) to capture the possible effects of changes in inflationary pressures on real returns. In equations (4) and (5) negative i  and positive  i coefficients would suggest that (i) there is a negative relationship between inflation and the industrial activity, and (ii) changes in real economic activity are directly related to the real returns of PR.
Equations (4) and (5) are estimated by OLS method with Newey-West heteroscedastic and autocorrelation consistent covariance matrix (Newey and West (1987) ). 10 The regression method rather than a vector autoregressive system is employed because the objective of the study is to isolate the relationship between PR returns, inflation, and the real economic activity.
11
To derive the expected and unexpected components of the inflation rate two commonly used statistical approaches are utilized because series for expected inflation rate is often unavailable in developing economies. The first method involves the use of Hodrick-Prescott (HP) filter, suggested by Hodrick and Prescott (1980) . This filter decomposes a series, x, into its trend and unexpected deviations from the trend. The second method requires finding the appropriate ARIMA models. The objective is to use the white noise residuals of the ARIMA model and treat them as the unexpected component of the series under question. The objective of this step is to verify the robustness of the statistical results derived from the HP Filter.
Only the results of HP will be reported in the interest of brevity. However, the results from ARIMA models are qualitatively identical to those obtained using HP filter. The HP filter requires minimizing
The technique allows for a stochastic trend component while deriving the temporary or unexpected component. 12 Under the assumption that market participants form rational expectations regarding inflationary trend, the off-trend or temporary portion of the series may be considered the unexpected inflation.
The index returns are the percentage change in the air transport equity index, R t =Ln(PR t / PR t 1 ), where PR is the index value. The inflation rate and growth rate in industrial production are also computed in a similar manner. All variables are initially tested for stationarity by both the Augmented Dickey-Fuller (ADF, Dickey and Fuller (1979) ) and Phillips-Perron (PP, Phillips and Perron (1990)) tests.
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EMPIRICAL RESULTS
This section reports the findings of the empirical tests of Fisher relationship between PR returns and inflation and the relationships between (i) inflation and industrial production and (ii) real PR returns and the industrial production. In order to avoid spurious regression results, all variables of the models are initially tested for unit roots. Panel A of Table 1 shows that the CPI, IP, and PR are generally nonstationary in the level, however, the rate of inflation (INF) and its unexpected component (UINF), index returns (R), and the growth in industrial production (GIP) are all stationary by both the ADF and PP tests as reported in Panel B. The evidence of stationarity for the expected rate of inflation (EINF) is mixed. However, the ADF test consistently rejects the hypothesis of nonstationarity for this variable. These findings indicate that almost all variables employed in regressions below are stationary and would not cause spurious regression outcomes. Table 2 presents coefficient estimates of equations (1) through (3). The Instrumental Variables Technique is employed to avoid possible endogeniety bias in coefficient estimates. The coefficients of the expected inflation in columns (1) and (2) are statistically insignificant, indicating that real returns are not correlated with the expected inflation rate. This finding suggests that rising inflation rates have no effect on air carrier earnings and profits. The coefficient of the unexpected inflation rate is significant in equation (2) verifying that air transport investment may not be a reliable hedge against unexpected inflation. Equation (3) shows that the inflation rate and the real air transport equity returns are also negatively correlated suggesting that air transport investments may not be an appropriate investment during the inflationary periods. These finding do not show support for the Fisherian hypothesis, i.e., they imply that real air transport index returns and the inflation rate are negatively correlated. Thus, real returns are falling during inflationary periods. The coefficient of the dummy variable is statistically insignificant in all equations. This could be due to the fact that there was a short-lived blip in the air transport equity index during 1981-1982 and the dummy variable is capturing that effect. In the following section the relationship between real index returns, real economic activity, and inflation is investigated by examining Fama's explanation summarized in (i) and (ii). 
Unit Root Tests
 x t = +  x t 1 +  j L 1  j x
Air Transport Equity Index Returns and Inflation
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Volume 3, Number 8 Notes: D represents a dummy variable which is set equal to one from September 1979 through December 1990, to account for the significant rise in the inflationary pressures. Instruments employed in the 2SLS estimates are constant, IP, PR, CPI. ** and *** represent 5 %, and 1% significance levels, respectively. Table 3 (a, b) reports the regression results for equations (4) and (5). Ten lagging/leading and the contemporary values of GIP were initially included in the regressions in panel (A). Akaike's Information Criterion (AIC) was employed to reach an optimal dimension for the GIP. Two sets of regressions are estimated to ensure that statistical significance of coefficients is robust and possibility of multicollinearity is minimized. The estimation results are reported under columns (1: k=10) and (2: k=6). Panel A, columns (1) and (2) suggest a negative correlation between real economic activity and inflation rate. One Lagging and several leading (future) values of GIP are statistically significant suggesting a possible negative correlation between inflation and the real economic activity. Table 3 shows the statistical support for positive relationship between real air transport index returns and real economic activity. The implication is that air transport equity returns and real economic activity are positively correlated. A number of leading and lagging coefficients in Panel B are positive and statistically significant at k=6 and k=10. The evidence thus suggests that real air index returns are weakly related to the real economic activity. To further investigate the lead and lag relationship between these variables, Granger causality tests were conducted. The tests show that the real economic activity and inflation Granger cause air transport equity index and there is also feedback. These results further indicate that there is a relationship between air transport equity index, inflation, and the real economic activity. 13 In sum, the empirical findings suggest a negative relationship between real returns and inflation and a weak positive relationship between the real economic activity and real index returns. Therefore, when inflationary pressures adversely affect economic activities, they may also adversely affect air transport index returns. The findings reported in Table 3 lend support for Fama's proxy hypothesis. 
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Inflation and Real Activity
Panel B of the
Air Transport Equity Index Returns, Inflation, and Real Activity
Empirical findings summarized in Table 3 support a weak positive relationship between real air transport index return and real economic activity. The results indicate a negative relation between inflation and real economic activity. The Granger causality tests suggest that real economic activity may be influencing real PR returns by increasing the business demand for air transport services. 14 
Combined Tests
To further investigate the relationship between real index returns, inflation and the real economic activity, combined tests are performed. To this end, the possible impact of GIP on inflation must first be purged. The purged inflation variable ( tj  ) can then be used in the real index returns regression
where tj  are regression residuals alternatively obtained from
The results from the alternate estimation of equation (6) are reported in Table 4 . The three columns show that after controlling for real economic activity and inflation correlation, there is a strong negative relationship between real returns and the purged inflation variable ( tj  ), indicating that air transport investment is not a safe haven against inflation. As in Table 2 , the negative correlation between real return and purged inflation stems from the unexpected component of the inflation, shown by the significance of the purged inflation variable in columns I and III. The mixed effect of real economic activity and real returns found in Table 3 is also verified. Empirical findings summarized in Table 4 indicate that there is support for the negative relationship between the inflation and real transport index returns. The purged inflation variable is statistically significant in columns I and III (which correspond to total and unexpected inflation rates, respectively). Thus during periods of high inflation, air transport equity returns fall as well. One explanation may be the contestability of the air carrier markets. Competitive pressures by oligopolistic firms in this sector keep fares from rising in the face of rising labor, fuel, and other operating expenses. Recent events in the slowing U.S. economy lend support for this hypothesis. Labor and other operational expenses of some carriers, e.g., United Airlines and U.S. Airways, among others, have driven these carriers to seek Chapter Eleven bankruptcy protection. Furthermore, there are new calls for re-regulation of the U.S. air transport industry. Findings in Table 3 and 4 negate the Fisherian hypothesis and do not lend unequivocal support for the proxy hypothesis. 
where x t and  t are (n*1) vectors and  is an (n*n) matrix of parameters. The Johansen (1988) methodology requires estimating the system of equations in (11) and examining the rank of matrix . If rank ()=0, then there is no stationary linear combination of the {x it } process, the variables are not cointegrated. Since the rank of a matrix is the number of non-zero eigenvalues (), the number of >0 represents the number of cointegrating vectors among the variables. The test for the nonzero eigenvalues is normally conducted using the following two test statistics:
where  î is the estimated eigenvalues, and T is the number of valid observations. Note that  trace statistic is simply the sum of  max statistic. In equation (11),  trace tests the null hypothesis that the number of distinct cointegrating vectors is less than or equal to r against a general alternative.  max statistic tests the null hypothesis of r cointegrating vectors against r+1 cointegrating vectors. Johansen and Juselius (1990) and Osterwal-Lenum (1992) derive the critical values of  trace and  max by simulation method.
Prior to performing the Johansen and Juselius tests, the lag order of the VAR model in the cointegration tests must be determined. The Akaike Infromation Criterion (AIC), the Schwarz Baysian Criterion (SBC), and likelihood
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The results of various cointegration tests, reported in Table 6 , indicate that there is some evidence suggesting a long-run equilibrium relationship among air transport equity index, inflation, and industrial production.  trace and  max tests indicate that there is at least one cointegrating vector among the three variables. There is also evidence that there is a bilateral long-run equilibrium relationship between air transport equity index and consumer price levels, and real economic activity. Furthermore, investigation of the short-term dynamic among the variables under question is warranted. Table 7 presents the estimated coitegrating vector and its estimation under two restrictions. The restrictions are statistically rejected as reported in columns two and three of the Table. Thus, there is some evidence that in the long run the air transport index is correlated with the general price levels measured by CPI and the industrial activity in the U.S. economy.
The maximum likelihood estimate of the cointegrating vector, subject to the exactly identifying restriction that the coefficient of the PR is equal to one, is given by equation (13) where the numbers in parentheses are standard deviations.
Equation (13) shows that in the long run the industrial production is positively and significantly correlated with the air transport equity price index. However, the correlation between the index and the CPI is insignificant. Thus, as price levels rise in the long run, the index of air transport equities does not keep pace with it, resulting in falling returns. Therefore, there is no long-run support for the Fisherian hypothesis, and the hypothesis that air transport equity index is a hedge against inflation. The relationship between air transport equity index and the real economic activity in the long run is positive, but weak. This finding is also plausible. Th rising industrial production may indicate a growth in corporate profits. Rising corporate profits often bolster stock prices and stock investments. Thus, from a portfolio point of view, a shift in investments from bonds to air transport equity occurs, raising air transport equity index and boosting equity prices. This scenario has been played out as air transport equity index has lost its allure as an investment vehicle in periods of falling economic activity. Our findings show no long-run empirical evidence in support of the air transport equity index investment as a safe haven inflation hedge in the long run. * and **represent 10%, 5%, significance levels, respectively. To examine the short-run dynamics implied by the cointegrating relationship, the error correction model (ECM) is estimated and reported in Table 8 . The error correction model shows a significant F statistic and no first order autocorrelation. The error correction variable (ecm1) is negative and statistically significant. This indicates that air transport equity index adjust to changes in the CPI and IP. Indeed the coefficients of the lagged values of PR are statistically significant supporting the hypothesis that air transport equity index follow changes in the inflation. The absolute value of the error correction coefficient is relatively small (0.03) showing that the speed of this adjustment may be slow. This may be the reason why air transport index investments are not a reliable hedge against inflationary ravages. 
SUMMARY AND CONCLUSIONS
This paper has investigated the relationship between real air transport equity index returns and inflation. The objective was to establish whether an air transport equity index provides a reliable hedge against inflation. Past studies have shown that real economic activity and the demand for equities and commodities have been negatively affected by rising inflationary pressures. This present research supports a negative relationship between the inflation and real air transport equity index returns, thus negating the Fisherian hypothesis for the index under study. The results also show that real air transport equity index returns are significantly and negatively related to the unexpected inflation, but are not affected by the expected inflation rate. Given that air carriers often have long-term contracts with their labor unions, the effects of unexpected inflation may be felt on the costs of fuel, labor, and meals. Furthermore, pilots, flight attendants, and mechanics unions often renegotiate contracts before contracts expire. The finding suggests that airfares are insensitive to expected rises in general price levels. The negative relationship between the real air transport equity index returns and the price level persists even after the negative affects of the inflation on the real activity is purged. Therefore, real air transport equity index returns may be negatively affected by inflation because of the unexpected inflationary pressures. These results indicate that air transport equity index investment does not provide a viable hedge against inflation. Furthermore, both the Fisherian and the proxy hypotheses are rejected by our statistical findings.
The long-run inflation hedging potential of air transport equity investments is also questionable, as evidenced by estimates of the cointegrating vector. The short-run dynamics derived from the long-run equilibrium relationship between air transport equity index, price levels, and the real economic activity further bolster the notion that air transport equity index adjusts quite slowly to inflationary trends. These results do not lend support for the role of air transport equity index as a long-run inflation hedge.
